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0 An automatic magneto-tfiermal protection switch having a high breaking capacity. 



® An automatic, high bieaWng capacity magneto- 
thermal pfotaction switcti or braaksr of a type com- 
prising a control kay (3), a toggle mechanism (16) 
assodated wHh the key. at laast one moving contact 
(19) driven by the mechanism to rode toward and 
away from a fbcod contact (18) fadng a de-ioniiatlon 
chamber (30) and rsspoctive call (29), and an am* 
perometric protDctioo coil (9) hawing a moving ar- 
mature (12) arranged to act on said mechanism, 
further comprises a roddng striker (32) having one 
end (33) insartad in the path of movemant of a 
breaker arnv-iiks lug (35) on said afmaaje and the 
^opposite and ananged to act on saki moving contact 
4C(19) in abutment relationship to spe^ up the contact 
^opening movement by the time of automatic operi' 
OOtion. 
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This Invention ralatas to an automatic magneto- 
thermal protection switch having a high breaking 
capacity and being of a type which comprisas a 
control key. a toggle mechanism associated wttft 
the key. at teast one moving contact operated 
through said mecnanism to rccx toward and away 
from s fixed contact tadng a deionizalion chamber 
and resDBCtive call, and an amoercmetric protec- 
tion solenoid having its moving armaiure arranged 
to act on said mecnanism. 

As is well known, automatic switches or break- 
ers of the above-outlined type are widely employed 
in the civil and tertiary sectors to periorm controi 
and protBC^m functions for an eiectric Ty^tem. 

They are insrailed. for example, upstream of an 
electric power distribution line to which a number 
of consumer apoaratus are connected. These 
switches enabte the fine to be sectioned otf other 
Snes in the system, while also affording magneto- 
thermal prutectioo lor sucti aoparatus against over- 
loading, tautt currents, and shorts. 

For that fiekJ of application, relevant regulatory 
bodies (C£l Standanl 23-3) provide for these 
switches to have a breaking capacity at 220 Votts 
rated at 3-4.5 Wtoamoeres In a snort situation. 

When conformant with this standard, the switch 
will be able to adoquaielY protBCt resistive loads as 
are usually to occur in genenc domestic and cMl 
systems. 

A current demand is also thai of provWing 
modular switches of still smaller size and bulk so 
that an increased number of them can be accom- 
modated within a station panel. This demand is 
morB acutely felt where the protection for existing 
systems is to be enhanced and the space available 
for the station panel Is fimrtad. 

The trend is, with most of the manufacturers, 
toward the provision of proisction switches or 
breakers which are incorporated to a single starv 
dard module 17.5 mm Ynde. Howerver. this brings 
about some serious design problems if the break 
mechanism and the switch protection devices are 
both to fit In that rrxxlule. In addition, to conform 
with the aftXBsakl standard. It is necessary that on 
the occurrence of a short the electric arc that Is 
unavoklaWe generated across the fbted and moving 
contacts o« the switch be effectively supprwsed 
within the shortest possible time. But this requires 
de-)onization chambers of adequate size and con- 
siderable buik. which ryns contrary to the need to 
fit the whole assembly in a single standard module. 

It will be appreciated, moreover, how these 
problems are aggravated where automatic switches 
or breakers are to be provided wnich are of the so- 
cailed single-pole type with neutral, and reouire 
that two ionizatioo chambers be accommodated 
within said standard module, respectively (or the 
phase contacts and the ones associated with the 



neutral pole. 

The technical problem that urrderiies this irwen- 
tion is to provide an automatic magneto-thermal 
protection switch which has such structural and 
5 functional characteristics as to permit of the use of 
uniquely smaJl-sire ae-ionization chambers, so that 
the switch can comfortaoiy fit inside a single stan- 
dard module, and still retain a htgn breaking capac- 
ity, while overcoming the drawcacks with which the 

fo prior art is beset 

The solutive idea on which ttus invention 
stands is that of inaeasing the opening and sepa- 
ration speed of the moving contact relativeiy to the 
fixed contact upon automatic operation of the 

rs switch, thoreOy the size of tr>e de-lorvzation cells 
can be reduced. 

On the basis of this idea, the technical probiem 
Is solved by an automatic switch of 4ie typo speci- 
fied aDove being criaracterued in that it comprises 

20 a rocking striker having orw end in the path of 
movement of a breaker arm-like lug on saki ar- 
mature and the other and arranged to abut on sakl 
moving contact to thereby soeed up the contact 
opening movement by the time of automatic opera- 

25 tion. 

The features arxl advantages of an automatic 
switch according to the invenbon will become ap- 
parent from the following detailed descriptxxi of an 
embodiment thereof, to be taken by way of iilustra- 
30 Hon and not of limitation in conjunction with the 
accompanying drawings, 
m the drawings: 

Rgure 1 shows in perspective the outward 
appearance of an automatic switch according to the 

as invention; 

Figure 2 is a perspective view of the con- 
struction of the switch shown in Rgure 1; 

Figure 3 is a top plan view of the switch if 
Rgure 2: and 

40 Figure 4 is a perspective detail view of the 

switch shown in Figure 2. 

With reference to the drawing views, generaUy 
Indicated at l is an automatic magneto-thennal 
protection switch or breaker according to the inven- 

49 tion. 

The switch l comprises a box-type case 2 of 
paralleiepipedic shape, known per se. which mea- 
sures 17.5 mm in width. 

The case 2 is formed ot two supenmposed 
so hall-shells 4 and 5 hxnnq mating shapes. 

The switch t also comprisas a control key 3. of 
the bistable kind, whicn is accessible frontaily on 
the case 2 and (ourralled on a pm 8 fast wrth the 
half-shell 5. 

ss Connected to the ney 3 is a break mecnanism. 

generally denoted by 15. comprising a toggle 
mecnanism 16 for driving a moving contact to rock 
towMTJ and away from a corresponding fixed coo- 
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tact 

The swTtcti 1 is of tne so-called singtd-pole 
type with rwutral. and input and outDot fwedogo 
tecminais 7 and 8 are provided therefor to enatite 
connection to neutrai and phase conductor?, r©- 
specive^y. 

To me phase input terminal 3. there is con- 
necad one end of an amoerometnc coit 9 intended 
for automatic magnetic orotection operation and 
wound around a stationary core 10. 

The coil 9 is carried in a L><haDed cage 11 
having sheet-like wails and. pivctod to its top. a 
small moving arniature \Z bent al right angles to 
define a first leg extending over the core 10 and a 
second (eg 1 2a having an eno arranged to interfere 
with and act upon, with the interposition ot t smalt 
lever 46. tt» breaking mechanism 15. The ond of 
the first teg of the armature 12 fias a breaker am* 
fito lug 3S serving a function to be explained. 

The armature 12 is apt to be pulled towanJ the 
core 10 by the etoccromagnetic tores induced by a 
fault or short current such that the end active on 
the mechanism 15 can automaticaJly trip off the 
switch 1 on the occuirence of a fautt situation. 

Rfispectivefy assoasted with the neutral input 
terminal 7 and the phase output isrminal 3 are 
fixed contacts 14 and 18. toward and away from 
which, corresponding moving contaca 17 and 19 
are guided movaPly by the mechanism 15. 

A moving contact holder assembly 20 is pro- 
vided tor the purpose which comorises a drum 21 
joumailed on a pin 22 fast with the half-shell 5. 

The drum 21 is connected peripherally to one 
end o* the toggle mecnanism 16 and disptaceaPle 
angularty against me bias force of a spring means 
24. 

Mounted rosinenttty on said dnjm 21. to op- 
posed faces thereof, are the aforesaid moving con- 
tacts 17 and 1 9. More particularty, with reference to 
Figure 4, each contart. 17 or 19. comprises an 
annuiv sheet-tiice portion 25 fitbng around the pm 
22 In 1 mating seat 29 fonned in the dmm 21 and 
being held therein against the bias ot a spring 27. 

FofTTwd Intsgrally with the portion 25 is an arm 
28 carrying the moving contact and jutting out 
towanJ the corresponding fixed contact opposite tD 
a d^ionizalion chamber 30 and respective cell 29. 

The ceils 29 are provided on opposed siaes of 
the switch i near the fixed contaca 14 and iB: 
they are arranged sutwtantially along a siightiy 
inclined direction to the major axis of the jwttcn. 

Ea&n cell 29 consists of a set of lamtnaliofts 36 
thickly vravQ&S parallel and attached to one an- 
other by small opposed cross-oars 37. These lami- 
nations 36 have a V-shaoed cutout 38 fom^ed in 
their side fadng the moving contac^ whereby a 
corresponding V-like notch is defined which pro- 
vides an invitation for the aiecffic arc to be sup- 



pressed. 

The spring 27 ccmrols the contact force be- 
tween the con-espondlng fixed and moving con- 
tacts, while taking up any backlasn generated by 

5 the contact wear. 

The respecive arms 28 of the contacs 17 and 
19 extend substantially from opposed encs of the 
drum 21. and are aligned aksng the same direction 
but oqpositB verses. They are disptaceanle an- 

to gulaity together with me drum 2i m the same 
direction of rotation. 

A cord lead 43 connects the portion 25 of the 
moving contact 17 to the outcut terminal 7, and a 
similar cort lead 44 connects the aortion 25 of the 

rs other moving contact 19 to the end of a bimetallic 
plats 45. This plate 45 has the opoosrte end con- 
nected to tt» other end of the coil 9. being thus 
connected in series between that coil and the mov- 
ing contact 19 to provide thermal protection tor the 

20 switch 1. 

A small, three-erm lever *6 is joumailed for the 
purpose on a pin 48 rigid with the half-sneil 5 and 
dispiacoafate angularly against the bias force of a 
spring 47. That lever 46 has a first arm acting as 
25 feeler on the bimetallic piaa 45. a second amn 
inserted in the path of travel of the section i2a of 
the armature 12. and a third arm connected de- 
tHchaWy to the b»^eaking mecnanism i5. 

AdvantBgeously, a rocking striker 32 is also 
M provided which is Joumailed on the pin 22 above 
the dnjm 21 and has opposite ends 31 and 33 
resoectively located dose against each arm 28. 
thereby the rocking striker 32 will form with the 
arms 28 a cross-over X-shaped configuration. 
35 The rtjcklng striker 32 has Us end 33 inserted 

in the path of travel of the breaker anrMike lug 35 
on said armature 12 and the opposite end 3i active 
on the arm 28 of the moving contact 19 in abut- 
ment reiationship, 
40 That same end 33 of the rocking stnker 32 is 

active, on account of the thrust force applied to it 
by the lug 35 on operation of the coil 3. on the arm 
28 of the moving contact 17. 

This concuffent striking effect on the moving 
45 contacts 17 and 19 aUows the opening of the 
contacts to be speeded up upon automatic opera- 
tion of the switch 1 . 

The switch 1 Is also provided with an indicator 
device 40 indicating the operational state of the 
switch. This device comprises a rod 39 ptvoted 
between the drum 20 and the toggle mechan.sm 
16 and extending to the key 3. 

To the end ot said rod 39, there is attacned a 
small indicator plate 42 in two cotors which can be 
„ vtewad through a window 41 provided in the case 2 
from aoove the key 3. 

Thus, automatic ooeration of the protection 
Tw.tcfl according to the invention is made easier by 
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Itw peculiar con3mx:Sioo of the moi-ing contact 
holder assemcty arranged to co-operate with the 
roddng strikar 32. The latter can strike the opposed 
arms 2S of the respective moving contacts 17 and 
19 simultaneousiy and impart a higher angular ac- 
ceieranoo » the drum 2D on the occuoence of an 
automatic svYitch operation. 

The striking effect adds to ttw elastic pull from 
the spring 24. with the restift that the speed of 
relative movement of the fbced arrd moving con- 
tacts away fnsm each other can t» higher than that 
afforded by switches made in accordance with the 
prior art 

This enables de-ioruzation chambers and their 
eels to be provided in uniquefy small sizes, such 
that the remaining parti can find room within the 
DIN standard module of the switch in a proper 
structural layout afTecth« to fadlttata assembly pro- 
cedures. 



to 



IS 



in that it comprises an indJcaior device (40) tor 
indicating the operational state of said switch and 
being provided with a rod (39) jaumalled between 
said drum (20) and the toggle mechanism (16) ar»d 
extending to said key (3). to the end of said rod 
there being attached a small indicator plate (42) in 
two colors which can be viewed through a window 
(41) provided on the front of the switch case. 
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Claims 



1. An automatic magneto-thermai protection 
switch (1) having t high breaking capacity and a 
being of a type which comprises a control key (3). 

a toggie mechanism (16) assodated with the icey, 
at feast one moving contact (19) operated tfirough 
said mechanism to rock toward and away from a 
fixed contact (18) facing a de-tonization chamber » 
(30) and respective cell (29), and an amporometnc 
prrstection soterxMd (9) having its moving armature 
(12) arranged to act on said mechanism, characBer- 
izsd in that it comprisesa rocking striker (32) fiav- 
ing one end (33) In the peth of movement of a as 
breaker ami-fike kjg (35) on said armature and the 
other end (32) 8rrar>oed to abut on said moving 
contact (19), to thereby speed up the comae: open- 
ing movement by the time of automatic operatlor. 

2. A switch acconjiog to Oaim 1, characatized « 

In that it comprises a pair of moving corrtacs 
(17,19) in a ssngle-poio configuralion with neutral, 
being mounted on a contact holder assembly (20) 
consisting of a drum (21) joumalled on a pin (22) 
and peripherally connected to orw end of said 45 
toggle mechanism (16). 

3. A switch according to Claim 2, charactefrzed 
in that said contacts (17.19) jot out from opposite 
sides of said drum (2D). 

4. A switiii according to CXatm Z charactenzod so 
In that each moving contact (17.19) includes a 
sheet-iike annular portion (25) fitting around said 

pin (22) in a mating seat (26) fomiod in one face of 
the drum (2l) and being hetd therein by a spring 
(27). formed integrally with said portion there beirrg $5 
an arm (23) lor supporting the correspoodiog mov- 
ing contact. 

5. A switch according to Oaivn 2. characterized 
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